Differences in inflammation, MMP activation and collagen damage account for gender difference in murine cardiac rupture following myocardial infarction.
Cardiac rupture remains a fatal complication of acute myocardial infarction (MI) with its mechanism partially understood. We hypothesized that damage to the collagen matrix of infarcted myocardium is the central mechanism of rupture and therefore responsible for the difference in the incidence of rupture between genders. We examined left ventricular (LV) remodeling during the acute phase post-MI in 129sv mice. Following induction of MI, we monitored rupture events and assessed the extent of LV remodeling by echocardiography. Muscle tensile strength, content of insoluble and soluble collagen, expression and activity of matrix metalloproteinases (MMPs) and density of inflammatory cells were determined in the infarcted and non-infarcted myocardium. We then tested the effects of MMP inhibition on rupture. Compared to female mice, males with MI displayed greater extent of LV remodeling, reduced muscle tensile strength, loss of insoluble collagen, local inflammatory response and MMP-9 activation, changes associated with a 3 times higher incidence of rupture than in females. MMP-9 expression by circulating blood mononuclear cells was also increased in male mice with acute MI. Treatment of male mice with an MMP inhibitor reduced MMP activity and halved rupture incidence. Our findings demonstrate that the differences in the severity of inflammation, MMP activation and damage to collagen matrix account for gender difference in cardiac rupture. Our study illustrates the breakdown of fibril collagen as a central mechanism of cardiac rupture.